We combine state-level fiscal data with household survey data to assess the links between sub-national fiscal policy and income inequality in Brazil over the period 1995-2011. The results indicate that a tighter fiscal stance at the sub-national level is not associated with a deterioration in inequality measures. This finding contrasts with the conclusions of several papers in the burgeoning literature on the effects of fiscal consolidation on inequality using national data for OECD economies. In addition, we find that a tighter stance is typically positively associated with a measure of "shared prosperity". Hence, our results caution against extrapolating policy implications of the literature focusing on advanced economies to other settings.
I. INTRODUCTION
The redistributive consequences of economic adjustment following the great recession of 2007/09 have been at the center of policy discussions in both advanced and emerging economies. Social discontent has been brewing even in economies with a positive track record of sustained growth and reductions in poverty and inequality. In this context, there has been an increased policy interest in the macroeconomic determinants of income inequality and, in particular, the link between inequality and fiscal policy. While the empirical literature on the microeconomic determinants of inequality is vast, especially in Latin America, much less attention has been paid to the underlying macroeconomic setting. This paper attempts to bridge this gap by combining fiscal data with household survey information at the state level for Brazil over the period [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] to assess the links between sub-national fiscal policy and income inequality.
The rich data available for Brazil provides a unique opportunity for assessing this issue. Brazil is organized politically and administratively as a federal system consisting of 26 states and one federal district. The states are characterized by heterogeneous levels of inequality and fiscal outcomes, but share common institutions and federal regulations. The period under analysis is marked by important changes in fiscal institutions as states had to increase their primary balances in order to comply with debt renegotiation programs agreed with the federal government in the late 1990's. Even those states that did not have significant debt levels were bound by new fiscal rules. This fiscally-constrained environment reshaped revenue and expenditure policies at the sub-national level after 2000.
Against this backdrop, income inequality decreased significantly over the last two decades. The Gini coefficient declined from 57.7 in 1995 to 52.2 percent in 2011, although it remains among the highest in the world. Microeconomic studies have linked inequality reduction in Brazil to changes in labor income, including changes in both the supply and demand for skilled workers, and to the emergence of effective social transfer programs at the federal level (Azevedo and others, 2013 , Barros and others, 2010 , Lopez-Calva and Rocha, 2012 , and, Foguel and Azevedo, 2007 .
Our paper sheds further light into this issue by exploiting the role of macroeconomic factors, namely the fiscal policy at the sub-national level. The results indicate that a tighter fiscal stance in Brazilian states, measured by changes in their cyclically adjusted primary balance, is not linked to a deterioration in inequality. This conclusion differs from the results of several papers that analyze the impact of fiscal consolidations on inequality at the national level for OECD countries, which typically conclude that fiscal consolidations are associated with increases in inequality. In addition, we find that a tighter fiscal stance at the sub-national level is often positively associated with a measure of "shared prosperity." Our findings caution against extrapolating policy implications of the literature focusing on advanced economies to other settings.
The paper is structured as follows. Section II provides a literature review on the relationship between income inequality and macroeconomic factors with a focus on fiscal policy. Section III presents stylized evidence on fiscal dynamics and income inequality for Brazilian states.
Section IV presents the econometric methodology for linking inequality and fiscal performance at the state-level along with the results. Section V discusses the robustness of the results obtained and section VI concludes.
II. BACKGROUND ON THE LITERATURE

Macroeconomic Factors and Inequality Dynamics
The literature on the impact of macroeconomic conditions on inequality typically focuses on two main channels: unemployment and inflation (Marrero and Rodriguez, 2012 , Jantti and Jenkins, 2010 , and Bittencourt, 2009 ). The empirical evidence confirms that the unemployment rate tends to be positively correlated with inequality. Nevertheless, the effects of inflation on inequality are likely to be non-linear. High inflation can lead to an increase in inequality as poorer segments of the population cannot protect themselves against the "inflation tax". However, it is possible that moderate inflation is associated with reductions in inequality as real debt burdens are eroded, as the evidence for developed economies suggests (Marrero and Rodriguez, 2012) . On the other hand, Bittencourt (2009) provides a recent analysis for Brazil during the period 1983-1994, which indicates that extreme rates of anticipated and unanticipated inflation have significantly increased inequality.
Economic theory points to ambiguous effects of overall economic growth on inequality (Garcia-Penalosa, 2010) . For instance, if growth is driven by increased human capital accumulation, it is likely to lead to a reduction in the relative wage of skilled workers (as the relative supply of skilled labor increases) and therefore to a reduction in inequality. On the other hand, when growth is driven by technological change that is skill-biased, it is likely that faster growth will lead to more inequality, as the wage premium for skilled workers increases. The empirical evidence on the impact of overall growth on inequality is also mixed. Cross-country studies tend to find evidence of both positive and negative correlations (Duflo and Banerjee, 2003) .
In turn, inequality is also likely to have an important impact on macroeconomic variables, most notably on overall economic growth. Aghion, Caroli, and Garcia-Penalosa (1999) provide a survey of the topic from the perspective of new growth theories. Political economy and institutional implications of highly polarized societies and their consequences for macroeconomic policies and outcomes have also been highlighted by several authors (Acemoglu and others, 2003) .
Fiscal Policy and Inequality
The recent empirical literature on the effects of the fiscal policy stance on inequality has focused mostly on OECD/Advanced economies and used data at the national level. Wolff and Zacharias (2007) show that net government spending reduces inequality at the national level in the US and this is mostly due to expenditures rather than taxes. Agnello and Sousa (2012) look at the impact of fiscal consolidation on inequality in a panel of 18 industrialized countries and find that inequality increases during periods of fiscal consolidation. In addition, consolidation is particularly detrimental to inequality if led by expenditure cuts. On the other hand, fiscal consolidations that are driven by revenue increases are associated with reductions in inequality.
Nevertheless, Ball and others (2013) find that both expenditure and taxed-based fiscal consolidations at the national level have typically raised inequality for a panel of OECD countries, even if the distributional effects of spending-based adjustments tends to be larger relative to tax-based adjustments. These conclusions are largely confirmed for a broader panel of countries that also includes emerging markets in a study by Woo and others (2013) . These authors find positive and statistically significant elasticities of spending-based consolidations on inequality (of around 1.5 to 2), but the coefficients for tax-based consolidations are not statistically significant.
Several papers in this fiscal consolidation literature use so-called "action-based" data at the national level constructed for OECD economies by Devries and others (2011) . The Devries and others data focuses on discretionary changes in taxes and expenditures motivated by a desire to reduce the budget deficit and as such these authors attempt to exclude fiscal policy changes that would be a response to prospective economic conditions. Such consolidation episodes are identified by examining contemporaneous policy documents. We use more "conventional" measures of the fiscal stance as described in the next section. Another difference is that these papers tend to focus on large fiscal adjustments, whereas we also consider gradual changes. Moreover, the literature tends to consider data at the national (central government) level, while we focus on evidence at the sub-national level. Afonso, Schuknecht and Tanzi (2010) look at the impact of public social spending on income distribution for a sample of OECD countries. They find that social spending is linked to a more equal income distribution when it is coupled with good educational achievement and that there is a low marginal product of higher spending in terms of equality. But the impact of overall government spending on inequality in developing countries is less clear-cut. Lim and McNelis (2014) do not find a systematic link between the ratio of government spending to GDP and the Gini coefficient across regions of the world.
The impact of fiscal policy on inequality in developing economies is typically shaped by lower levels of taxes and transfers relative to advanced economies, which is compounded by greater reliance on regressive taxes (such as consumption taxes) and low coverage and benefit levels of transfer programs (Bastagli, Coady, and Gupta, 2012) . Furthermore, overall in-kind public expenditures (on health and education for example) have been found to be regressive in several developing countries, reflecting the lack of access by lower-income households to public services (Bastagli, Coady, and Gupta, ibid.) . Lustig and others (2012) undertake a static analysis of the incidence of fiscal policy for several Latin American countries, including Brazil. They find that typically the extent of inequality reduction due to direct taxes and transfers is relatively small compared to what is observed for Western Europe. In the case of Brazil, taxes and transfers lead to a 3 percentage points reduction in the Gini coefficient compared to 15 percentage points for Western European countries. In Brazil, this is mostly explained by the fact that the government spends less (as a share of GDP) on progressive transfers. Using data from the 2009 household budget survey (Pesquisa de Orçamento Familiar, POF) they conclude that direct taxes (such as personal income taxes) in Brazil appear to be progressive, but their impact on inequality is relatively small because of their small size relative to GDP, whereas indirect taxes are regressive. Lustig and others (2012) also examine the incidence of direct cash transfers and conclude that it varies significantly depending on the program. Bolsa Familia is well targeted to the poor, but other programs such as the Special Circumstances Pensions (SCP) benefit relatively more the top quintile. Azevedo and others (2013) show that between 2001 and 2011, approximately 40 percent of the reduction of inequality in Brazil can be attributed to changes in the labor markets, in particular to higher hourly earnings of low-skilled workers. Transfers (public and private) and noncontributory pensions 2 , contributed 20 percent and 18 percent to the reduction of inequality respectively. Demographic factors are one last important component in the reduction of inequality in this period-Brazil, as many other Latin American countries, is currently benefiting from its demographic dividend. The current UN World Population projections suggest that by 2020 the total-dependency ratio in Brazil will start to rise again. The fiscal implications for this can be significant, especially given the associated higher health and noncontributory pension expenditures.
The regressive nature of the overall tax system in Brazil is emphasized by Soares and others (2009) . As of 2007, based on national accounts data, these authors estimate that indirect taxes accounted for over 40 percent of the total gross tax burden (excluding government transfers), whereas income and property taxes accounted for less than 30 percent.
3 Most of the taxation of income and property can be decomposed into corporate income taxes (close to 39 percent of the total taxation of income and property); property taxes, including the financial transactions tax (close to 27 percent); and personal income taxes (21 percent). In addition, these authors estimate that income and property taxes accounted for close to 44 percent of the increase in tax buoyancy (tax to GDP ratio) between 1997 and 2007, whereas indirect taxes accounted for about 33 percent of the increase. Ferreira, Leite and Ravaillon (2010) look at the importance of changes in sectoral growth, heterogeneity in initial conditions, and macroeconomic and redistributive policy variables (social expenditures and inflation) on poverty dynamics in Brazil over the period 1985-2004, focusing on state-level data, as we do in this paper. They find significant differences in the poverty reducing effect of growth across sectors, but they argue that the largest source of poverty reduction over the period were government macroeconomic stabilization and redistribution policies, in particular, the large reduction in inflation and the expansion of Federal social security and social assistance programs. In contrast, state and municipal "social" public expenditures were found to have had an adverse effect on poverty (regressive incidence), whereas state-level investment spending had no significant effect.
III. FISCAL INSTITUTIONS AND FISCAL STRUCTURE AT THE STATE-LEVEL IN BRAZIL
Brazil's current fiscal federalism arrangements were shaped by the 1988 Constitution, which created an environment of fiscal decentralization with transfer mechanisms inspired by equity concerns. The first ten years after the 1988 Constitution witnessed a sequence of subnational fiscal crises, which originated in great part from the lack of fiscal discipline and moral hazard associated with federal bail-out packages. High sub-national indebtedness turned into a macroeconomic risk factor for the entire country.
In 1997, the federal government and the states engaged in a debt restructuring agreement, whereby the former would take on most of the states' debt stock, while the latter would be given 30 years to repay the assumed debt. The debt restructuring agreement introduced binding constraints to the fiscal behavior of the states and explicit commitments to a detailed fiscal adjustment program. These changes were reinforced by the 2000 Fiscal Responsibility Law (LRF), which is considered to be a landmark of fiscal reform in Brazil. Among other features, the LRF imposed quantitative restrictions such as caps on payroll expenditure, as well as limits on the debt level as a share of tax revenue (Sturzenegger and Werneck, 2006) . Hence, since 2000, there has been a new environment in which fiscal decentralization was accompanied by constraints limiting sub-national debt build-up. The fiscal performance of sub-national entities improved quickly thereafter. Nevertheless, the sub-national fiscal adjustment period also involved costs. States and municipalities faced current expenditures with considerable downward rigidity, which absorbed the bulk of revenue growth. Given the limitation on new borrowing, public investment became the adjustment variable for subnational public finances in many instances. This situation led to the accumulation of infrastructure weaknesses as well other repressed investment needs.
Over time, the main state-level tax (ICMS) which is a value-added tax on consumption of goods and services became the center of fiscal federalism tensions. States began to compete with each other and offer ICMS exemptions to attract firms, which further compressed fiscal space for public investment. Moreover, as discussed in Sturzenegger and Werneck (2006) , most federal revenue transfers to state governments stem from the revenue-sharing of a tax on manufactured products (the IPI). Thus, Brazilian states rely mostly on tax revenue from so-called "indirect taxes" rather than taxes on income or property.
However, there is large heterogeneity regarding the relative importance of the ICMS and federal revenue transfers across states. The median ICMS to GDP ratio in 2012 is around 8 percent. For richer states, the ICMS corresponds to more than 50 percent of total revenue, while federal revenue transfers amount to very little. The opposite is true for states with a less developed economic base. On the expenditure side, the median investment to GDP ratio is around 1.5 percent with strong heterogeneity as well-for instance, in 2012, the lowest investment to GDP ratio was 0.3 percent while the highest was 8.2 percent. Another important expenditure category is compensation of employees, which reached around 9 percent of GDP in 2012 for the median state.
IV. DATA DESCRIPTION: INEQUALITY DYNAMICS AND FISCAL POLICY AT THE STATE LEVEL IN BRAZIL The Data
Annex A presents a description of data definitions and sources. The measures of inequality in income per capita (after public and private transfers, but before taxes) and the employment rate variable were constructed using data from an annual household survey (Pesquisa Nacional por Amostra State-level fiscal data were constructed based on a dataset compiled by the National Treasury Department at the Ministry of Finance. The dataset provides comprehensive information on revenue, expenditures, assets, and liabilities. Some financing items such as disbursements and other financing flows, as well as financing outflows such as amortization payments, are classified "above the line" in the dataset. Hence, we adjust the revenue and expenditure concepts to include only non-financing items. As a result, the difference between our adjusted revenue and expenditure measures equals the nominal fiscal balance and, if interest rate payments are also subtracted, the difference equals the primary fiscal balance. 5 We also used the Treasury database to obtain information on "social" public expenditures both at the state and municipal level, which comprises expenditure on education and culture, health and sanitation as well as social security and social assistance (similar to what was used in Ferreira, Leite and Ravaillon, 2010) .
Moreover, we used Regional National Accounts Statistics from IBGE to obtain a series for state-level GDP and the respective deflators. Finally, we also use information on federal social transfers at the state level from a dataset constructed by the Institute for Applied Economic Research (IPEA). This comprises information on three main federal social programs: Bolsa Familia, Beneficio de Prestacao Continuada, and Renda Mensal Vitalicia. These federal social transfers are direct cash transfers to households.
Descriptive Analysis
Figure 1 depicts trends in a number of inequality measures over the period of interest. As the first panel illustrates, overall per capita income inequality at the national level has declined significantly irrespective of the measure of inequality considered (the Gini coefficient, as well as the GE (0) and GE(1) measures are depicted). Median inequality across states has also fallen over the period. The Figure also illustrates that for the GE(0), GE(1) and GE (2) indicators, the "between dimension" accounts for only 3 to 8 percent of total inequality in Brazil and remains relatively constant over time. Thus, our focus on "within-state" inequality in the analysis of the macroeconomic correlates of inequality presented in subsequent sections of the paper is justified. Moreover, the 2000s were years of fiscal adjustment for Brazilian states. The median primary balance moved to a surplus in the late 1990s, and varied around one percent of state GDP for most of the subsequent decade, before falling closer to zero after the global financial crisis (bottom-right panel of the figure). y represents one of the PNAD-based income inequality measure (we focus on the log of the Gini index) at the state level; Δpb are changes in the cyclically-adjusted primary balance as a share of state GDP (a measure of the fiscal stance); X is a set of controls; i  are state-specific fixed-effects; it  is the error term, assumed to be white noise. When estimating equation 1, we also include time dummies and a time trend in the specification. We consider the following macroeconomic and fiscal variables as controls in the baseline regressions: the employment rate; the state-level GDP per capita growth rate; inflation (measured by changes in the state GDP deflator); state and municipal "social" expenditure as a share of state-GDP; Federal social transfers as a share of state GDP. See annex A for data definitions and sources.
The construction of the cyclically-adjusted primary balance warrants a more detailed explanation. We focus on adjustments of revenue and expenditure to the output gap and do not consider the impact of equity or commodity price fluctuations. We believe that this is justified given the results discussed in IMF (2011) suggesting that, at the national level, revenue elasticites relative to cycles in equity and commodity prices appear to be very small. We follow the "aggregated method" described in Bornhorst and others (2011) and focus on the sensitivity of aggregate revenues and expenditures to the output gap at the state-level. The results presented in subsequently sections continue to hold when we consider the unadjusted primary balance.
The output gap is calculated by applying the Hodrick-Prescott filter to the log of the real state-level GDP series with a smoothing parameter of 6.25, as suggested by Ravn and Uhlig (2002) for annual data. We experimented with different smoothing parameters that might be more appropriate for cycles in developing countries, which tend to have shorter duration (Rand and Tarp, 2002) , as well as with the use of alternative filters (for example, the Christiano and Fitzgerald filter), but found that these variations in the methodology do not substantially affect the estimates of the output gap.
We use the revenue and expenditure elasticities estimated by Arena and Revilla (2009) 
Our measure of the fiscal stance differs from the "action-based" fiscal consolidation measures constructed by Devries and others (2011) and used in several papers in the literature for OECD economies. The construction of a similar "action-based" measure for Brazilian states is more difficult given that historical policy documents providing information on discretionary changes in taxes and expenditures are not readily available at the subnational level. Furthermore, we are also considering the effects of gradual continuous adjustment in our analysis rather than focusing exclusively on large consolidation episodes, as it is frequently done when analyzing fiscal consolidation (Alesina and Ardagna, 2012) . Finally, a structurally-adjusted primary balance (i.e. the primary balance adjusted not only for cyclical fluctuations, but also for one-off fiscal operations) would provide a better measure of the fiscal stance. However, it was not possible to remove one-off fiscal operations at the state-level in a consistent and systematic way due to lack of information and accounting challenges. In any case, one-off fiscal operations are more likely to occur at the federal level and in this context; we believe that the use of the cyclically-adjusted balance is adequate.
Descriptive statistics for selected variables are presented in Annex B. We test for unit root and cross-sectional dependence in the main variables (Annex C). The Pesaran (2007) test, which allows for cross-sectional heterogeneity and models cross-sectional dependence as an unobserved common factor, suggests that all variables are stationary and therefore conventional panel techniques might be appropriate for the analysis. Nevertheless, there is strong evidence that cross sectional dependence is a problem, as indicated by the Pesaran (2004) test.
Cross-sectional dependence can arise because of spill-overs and/or spatial effects among the states or because of the presence of common (unobserved) factors. Estimators conventionally used in panel data analysis require the assumption of cross-sectional independence across panel members. In the presence of cross-sectionally correlated error terms, these methods do not produce consistent estimates and can lead to incorrect inference (Kapetanios, Pesaran and Yamagata, 2011) . We attempt to mitigate cross-sectional dependence through different strategies.
Fixed Effects Models
We first present results of the estimation of Equation 1 using fixed-effects models that take into account state characteristics that are time invariant. In order to mitigate possible endogeneity problems, we use lagged values of the control variables and therefore assume that they are weakly exogenous. We also address cross-sectional dependence problems by including time effects in the regressions and by using Driscoll and Kraay (1998) corrected standard errors.
The results presented in Table 1 indicate that the employment rate is an important factor in explaining inequality over the period. Furthermore, both real GDP per capita growth and the inflation rate are linked to increases in inequality, but only the coefficients obtained for the inflation rate are statistically significant, mirroring some of the results of the literature. This highlights the importance of macroeconomic stabilization in inequality reduction, a well established result in the Brazilian context.
More importantly for our purposes, fiscal variables seem to matter. Somewhat intriguingly, a tighter fiscal stance is associated with less inequality. In addition, as expected, the highly progressive social transfers at the federal level are strongly associated with reductions in inequality with economically large coefficients. Finally, the level of social expenditures at the state and municipal level appears to be associated with higher levels of inequality with positive and statistically significant coefficients for all specifications, in line with the results obtained by Lim and McNelis (2014) 7 for Latin American countries and with results by Ferreira, Leite and Ravaillon (2010) for Brazil.
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The effect of changes in the cyclically-adjusted primary balance remains significant when we control for average years of education and average returns to education at the state level (specifications 7 and 8 in the Table) . The short-run coefficients for the effects of changes in the primary surplus as a share of GDP on inequality range from -0.18 to -0.15 (the long-run effects are around -0.4). These coefficients can be interpreted as semi-elasticities (note that the dependent variable is expressed in logs).
GMM Estimation
It is possible that the results obtained with fixed effects specifications are due to shortcomings in statistical techniques. Hence we re-estimate the models using GMM techniques, namely the system (Blundell-Bond) GMM estimator (see Roodman, 2009 for a discussion), which allow us to handle the potential endogeneity of some regressors by using lagged values of these variables as instruments. We transform instruments using forward orthogonal deviations and present robust standard errors, which are consistent in the presence of heteroscedasticity and autocorrelation. We mitigate the bias introduced by high instrument count by replacing instruments by their principal components.
Table 1. Fixed Effects Regressions 1995-2011
The results obtained (Table 2) confirm the association between inequality measures, the employment rate and federal social transfers, as well as the link between the cyclically adjusted-primary balances and reductions in inequality. Nevertheless, the coefficient for the inflation rate is no longer statistically significant. The estimated coefficient (semi-elasticity) for changes in the primary balance continues to be statistically significant and is larger than what we obtained for fixed-effects regressions, ranging from around -0.26 to -0.51.
Diagnostic tests reject the null of cross-sectional independence in the residuals for most specifications, despite the inclusion of time dummies, thus the results should be interpreted with caution. In addition, AR tests do not indicate the presence of serial correlation of the residuals. As far as the validity of instruments is concerned, the Hansen test suggests that overidentifying restrictions are valid, but the Sargan test rejects the validity of these restrictions. Nevertheless one should bear in mind that the Sargan test statistic is not robust to heteroskedasticity or serial correlation. 
Disentangling the Effects of Changes in Expenditures and Changes in Revenue
As we have seen in previous sections, a number of papers in the cross-country literature on fiscal consolidations at the national level tend to find different effects on inequality depending on whether the consolidation is "expenditure-based" or "revenue-based". In this section we will explore these differential channels for the Brazilian case by separately including changes in revenues and changes in primary expenditures in our regressions rather than focusing on the cyclically adjusted primary balance. We do not attempt to describe the precise mechanism driving these results, but to shed light on possible candidates for transmission channels. The evidence at the national level for Brazil and other Latin American countries points to a greater reliance on indirect (regressive) taxes relative to income taxes, which would suggest that higher primary surpluses driven by higher tax revenues would tend to be associated with increases in inequality (Bastagli, Coady and Gupta, 2012 and Goni, Lopez and Serven, 2011) . On the other hand, the evidence at the national level also indicates that a large share of social spending is captured by the better off, and thus reductions of these expenditures would not necessarily lead to increases in inequality.
Prior to presenting the regression results, it is important to note that revenues have played an influential role in those years in which the state-level primary surpluses experienced a positive change. Expenditures, on the other hand, have been relatively more influential in those years in which the state-level primary surpluses experienced negative changes. Hence, fluctuations of the overall fiscal adjustment process embed changing roles for revenue and expenditure. Also, from a descriptive perspective, the fiscal adjustment process at the statelevel appears to have a relatively stronger revenue-side component on aggregate, though this pattern can vary significantly by state.
The regression results are presented in Table 3 . In fixed-effects regressions (specification 1 in the Table) , changes in revenues are negatively associated with inequality, whereas changes in primary expenditures present a positive association. Further disaggregation of revenues and expenditures suggests that these results are driven by changes in revenues linked to revenue transfers to states 9 and by changes in investment expenditure (specification 2), with coefficients for these variables being significant at the 1 percent level. These relations hold with the same signs for GMM regressions as well, nevertheless only changes in primary expenditures are statistically significant. Cross-sectional dependence of the residuals continues to be a problem in GMM regressions.
In this context, we can conclude that revenue increases in Brazilian states were not typically linked to increases in inequality over the period of analysis. Furthermore, reductions in primary expenditures also do not seem to have had deleterious impacts on inequality measures. The behavior of revenue transfers to states and investment expenditure seem to be particularly important to explain these results. Changes in revenues linked to revenue transfers are associated with reductions in "within-state" income inequality, though betweenstate inequality has remained broadly stable (as discussed previously). The rules that govern federal revenue transfers to states in Brazil do favor poorer states (in terms of GDP per capita), which tend to present higher inequality indicators as well.
Changes in investment expenditure also seem to have played a role in inequality dynamics, but in the direction of increasing inequality. As argued by Lim and McNelis (2014) , capital spending (especially infrastructure spending) enhances the returns to capital and might contribute to increase inequality. In the case of Brazil, public investment does appear to have an infrastructure bias. Evidently, our results do not show that infrastructure investment has a permanent negative impact on inequality.
Finally, it is important to note that the scope for efficiency gains in revenue mobilization at the state-level a decade ago were substantial, so it would have been plausible for states to raise revenues without necessarily exacerbating existing inefficiencies. In addition, current public spending could also have been captured by the better off, and thus controlling the growth of these expenditures would not necessarily lead to increases in inequality. Overall, our results are consistent with the view that the observed fiscal adjustment process has contributed to a better economic environment and to a more judicious and efficient use of public resources.
One important caveat regarding the disaggregated results is that the quality of the fiscal information deteriorates as one considers the breakdown of revenues and expenditures at the state level. This is due to potential misclassification and lack of harmonized classification practices across states. The primary surplus measure is significantly less affected by such issues. The primary balance is also calculated by the Central Bank using financing information and by the Treasury using information above the line. 
Fiscal Adjustment and "Shared Prosperity"
The World Bank has recently advocated the notion of "shared prosperity" as a major policy goal in order to address the shortcomings of standard measures of economic development (Word Bank, 2013) . The World Bank's shared prosperity indicator is defined as the growth rate of the income of the bottom 40 percent of the income distribution. Contrary to indicators of economic development from national accounts (such as GDP growth), improvements in share prosperity require growth to be inclusive of the less well-off segments of the population (Basu, 2013) .
We examine the links between fiscal policy at the state-level and shared prosperity in Brazil. The results obtained when regressing the first difference of the log income of the bottom 40 percent on our baseline control variables are presented in 
The results are mixed for the main variable of interest. The coefficients for changes in the cyclically-adjusted primary balance are positive, but not statistically significant in fixedeffects regressions. Nevertheless, the coefficients are highly significant for all GMM specifications (with semi-elasticities ranging from 1.4 to 1.6). Diagnostic tests do not indicate that cross-sectional dependence is a problem for these models. Overall, except for the convergence term, the other control variables included do not seem to present a robust statistically significant association with our shared prosperity measure, which indicates that exploring the correlates of shared prosperity at the sub-national level remains an interesting avenue for further research.
Summing up, in all specifications presented in this section, a tighter fiscal stance at the subnational level is negatively associated with inequality and positively associated with our measure of shared prosperity. Nevertheless, in what concerns the shared prosperity regressions, the coefficient of the change in the cyclically-adjusted primary balance is not statistically significant in fixed-effect specifications. In none of the specifications the tighter fiscal stance is linked to a deterioration in inequality.
These conclusions contrast with the literature based on cross-country data that examines the link between fiscal consolidation and inequality at the national level. These differences could be explained by the fact that several of these studies employ measures of fiscal adjustment that are different from the ones used here. The difference could also be linked to the definition of income used to measure inequality. Some studies use measures based on disposable income, while in Brazil we use income after transfers and before taxes. Pesaran (2004) test for regression residuals is cross-sectional independece. Null of Arellano-Bond test is that first-differenced errors exhibit no 2nd order serial correlation. Sargan and Hansen tests of tests of the validity of overidentifying restrictions.
Nevertheless, we believe that the bulk of the differences in results are explained by differences in structural characteristics (fiscal, social, and economic). Finally, it is worth noting that all measures of inequality used in this paper came from the same survey, which is conducted using the exact same questionnaire, with the same field work protocols, and using the same period of reference. As Beegle and others (2012) rigorously demonstrate survey design and implementation effects can have significant impacts on the final indicators, which can confound any cross country analysis in this field.
VI. ROBUSTNESS CHECKS
In this section, we discuss a number of alternative specifications. We start by estimating regressions including additional control variables (Table 5) , namely the share of prime-age workers in the informal sector, the share of employment in agriculture, the share of employment in manufacturing, as well as some demographic variables (the dependency ratio and the average household size). Specifications 1 to 7 of the Table present results for fixed effects regressions and the columns 8 to 14 present results for system GMM specifications.
None of the additional control variables present statistically significant coefficients, but otherwise the results are broadly similar to the ones obtained previously. The coefficients for the employment rate, federal direct transfers and the primary balance being negative and statistically significant in most specifications (except for one in the case of the latter variable). In addition, we estimated models that include the share of employment in all sectors (excluding manufacturing) and our benchmark results did not change (results are available upon request).
Moreover, we also considered specifications that include the log of the average labor income of low-skilled workers (defined as workers with 8 years of education or less) and the log of average labor income of high-skilled workers as well as the total labor income of low and high-skilled workers as control variables. Specifications 6 and 13 include these additional control variables in levels using fixed effects and the GMM estimators respectively, whereas specifications 7 and 14 consider the first differences.
As expected, the coefficient for average earnings of high-skilled workers is positive and significant and the earnings for low-skilled workers present a negative coefficient. More importantly for our purposes, the coefficient for the primary balance continues to be negative and significant in all specifications, although its statistical significance is reduced to the 10% level in fixed-effects regressions (but not in GMM ones).
In Table 6 we consider alternative estimation methods. The first two columns present estimates from random effects models. Overall, these models do not perform well (in the sense that most variables are not statistically significant), but the link between changes in the cyclically-adjusted primary balance and inequality remains negative and statistically significant. We also consider models that allow both the intercept and slope coefficients to vary across panel members, following the random coefficient model proposed by Swamy (1970) . We use bootstrapping to obtain robust standard errors in this case and present specifications with and without a deterministic trend. For these models, the coefficient for the primary balance continues to be negative, but is no longer statistically significant.
We also experimented with specifications that model deterministic components (i.e. time trends and time effects) in a different way. We estimated regressions including national, regional and state-level polynomial time trends and results are qualitatively similar to those already presented (see specifications 5 to 7 in the Table) . Even if the statistical significance of the results for the primary balance is reduced (as we lose degrees of freedom), the coefficient for these variables remains negative in all specifications.
Overall, the robustness checks confirm that there is no evidence that fiscal adjustment at the sub-national level is positively linked to inequality in Brazil. On the contrary, for several specifications, changes in the primary balance are negatively associated with inequality measures with statistically significant coefficients. 
VII. CONCLUSIONS
In this paper, we find that a tighter fiscal stance in Brazilian states, measured by changes in the cyclically-adjusted primary balance, does not seem to increase inequality over the period 1995-2011. This conclusion contrasts to the results of several papers that analyze the impact of fiscal consolidations on inequality at the national level for OECD countries (Ball and others, 2013) . All measures of inequality considered in this paper came from the same survey and therefore are not subject to "spurious" design and implementation effects that can confound a cross-country analysis of heterogeneous surveys.
Our results also suggest that revenue increases in Brazilian states were not associated with increases in inequality. In addition, reductions in primary expenditures do not seem to have had deleterious impacts on inequality measures. Some further disaggregation indicates that revenue increases due to revenue transfers to states are linked to decreases in inequality, whereas changes in investment expenditure are positively linked to inequality measures. Several robustness checks performed confirm that there is no evidence that fiscal adjustment at the sub-national level is positively linked to inequality.
The different conclusions obtained relative to the rest of the literature could be explained by differences in the institutional setting and in the structural characteristics of Brazilian states relative to OECD economies, such as the importance of transfers of revenues. The paper does not attempt to establish the precise mechanism at play, but possible differences driving the result include: higher initial levels of inequality; lesser reliance on progressive taxation; the absence of extensive social safety nets and other automatic stabilizers; scope to significantly improve the efficiency of public spending and the quality of public services; and the regressive nature of some forms of public expenditure at the state level.
Furthermore, fiscal adjustment at the state-level might also have been achieved through efficiency gains both on the expenditure-side, but also in terms of revenue collection with no discernible impact in terms of increasing inequality. In addition, greater fiscal discipline could also have improved the investment climate within states, which facilitated job creation and investment.
Future research could focus on drilling down on the mechanism linking the fiscal stance and inequality dynamics. This would be important to ascertain where the relationship is likely to be maintained over time as the country macroeconomic and social conditions evolve, thus informing policy making more precisely. A central message, however, is that the results linking fiscal adjustment to an increase in inequality in advanced economies cannot be easily generalized to developing countries, given the Brazilian experience. 
ANNEX A: VARIABLES DEFINITIONS AND SOURCES
Years of Education
Log of Average years of education of prime working-age individuals (25-65 years) by state.
Authors' calculations based on PNAD data.
Returns to Education
Return to education at prime working age.
Authors' calculations based on PNAD data. Dependency Ratio Number of children and elderly divided by total working age population by state.
Authors' calculations based on PNAD data. Informal sector employment Share of prime age workers in the informal sector.
Authors' calculations based on PNAD data. Labor income Log of average and total labor income for lowskilled (less than 8 years of education) and highskilled workers in 1995 PPP terms.
Authors' calculations based on PNAD data. 
ANNEX B: DESCRIPTIVE STATISTICS FOR SELECTED VARIABLES
